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(54) INSTRUMENT AND METHOD FOR MEASURING SHAPE OF FOOT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an instrument and a 
method for measuring the shape of a foot which generate pixel 
data with respect to the shape of the foot by scanning the shape 
of a sole and/or an instep in a short time and calculates the main 
size of the foot and information required for final designing by using 
the generated pixel data. 

SOLUTION: The instrument includes a foot data generation means 
which is provided with a base on which a user can place his/her 
foot, irradiates the foot placed on the base with light, analyzes 
information on reflected light to generate pixel data on the shape 
of the foot and transmits it to outside, and a picture processing 
means which analyzes the pixel data sent from the foot data 
generation means by a line scanning algorithm and/or a stereo 
vision algorithm to generate the image of the foot 
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[!*#S1] a— 9=A<S$ett€.wi:<0T?$§SfiA< 

So 

a* lew* Lra©«M*i::a-f a e 

BE* j« - i?* J*B *IM» * tf * fc fc . 

StrE-f S<0x- *>^ussat;e*!i¥R 

Cfc 1 

lcEK©a©ffi*;HaSfio 

[R**3] «rE-f>-y±fi8ffll*. lWE«iS©T8B 
^6TOE»aSfiW=3lfe*ifaifr*Jt38f6±»i:. BE 
SSfr P>fiSt* *v*> jfeSfctti Lr e^-fe^T-* 

5l=*oTl^«C4:$»fSi:-r*a**2l=E«<Da<0 

[»*«4] BEf /-i?±fiMSI*, fliJEttiilJSfi© 
±BBI=U— *-9*>*BB***»JI*Bi. BE 
BO±*B* S> ESt * ft Sit L r tf * -fe * 
*±*+*-f >-5?*>*tfr6<f3-Cfey. BEEM 

*bi*. be* *-i?±jsai£BE«3iiaa©Js.ii-isi 

2l=EB©a©»3Sia8B. 

[»*«5]. mE-<>-^*»*<<»«**iriHEa 

BSa©BHI=@«»»r#Sn»©»loU-A'Jo<BE 
aMgi«lc«»**trt»4C4S»«ffSBI*a4l= 
E«©a©SS;ffla8B. 

[»*«6] IflE-f >-v-fe>-9-©ffiffilcl*5jB£*i 

« * * tt Hi-t h it ft© u >x a< $ * i=jie $ *i r t> -5 c 
t -r 3 *fci* 4 i-e«©s©jk3hs» 

So 

[»*S7] BEBB&B^RIi. ttea©?-*£ 
rt*B*&Sa**fce*-fe.lo s -**«IHLT 
7X-;Uffl(Ball Girth) 

ga>ajSfr6Effl£T?<DIElB(Foot Length). 
S©a^id^Mt"S/S*-C©illl (Instep Length). 
a©BjSA^I»ffl+aj&£r©S6«(Fibular Instep Le 
ngth). 

SftA*e>ffrEIHi!l4>SjS*T?©Sg||(Anterior Foot Len 
gth). 



HFEEtl+fijatffiEWffl* EjS*-C©lS«E»(Foot 
Breadth) . 

a^A> 6 a£©80%$r©<afiragi IB LfciEBS 
IS (Heel Breadth). 

BEHB4- ait £BEBMBI*aj£3re©BSB« (Ball 
Breadth) . 

3Mt fta©B<19 £ ftfl £ $ ti S a©£#ft (Ba 1 1 
Flex Angle). 

wen^wsromt ) £ t a<b# * *t&a©iit#a (Med 

ial Angle). 

ai::E;&ft<A^£B*a©t]aA<a©*<D£fc*a©ffl!l® 
ft (Lateral Angle), 

a©'hffi£S©+'Ofg£©R!1©ft(Toe V Angle). 
E©^J8i:M©*>l>tSt©IH©ft(Toe I Angle). S.W 

£, 

BE* >-9-|-«» **tfcS»it * «&M«^l=i*& L , 

be*$.m«^£* > -vrnm^-tts e*-fe;uT-$ i= 

ffi L T BE tf * Hz JUt* ~ S» A> f) E©3*5c®«ffi«£4 

BE3*7cin«B«fr * a©£B#©a» t mm stt* 

a. 

[t*#iS9] BEtM*#©a»K#£SIStU Stt« 
©UB^-trvy-CfflEtt-r-SX^f-y^l*. BEatf&BL 
fc»«T6BlC7-f >JtlS«4a5^SfiL, BEjfciI$e£ 
SP$E©M>S^ t>®&*V®Wit<itZ> z £ 1=* or fr 
*>*t$ C £ £ -f S»#Jg 8 lzEK©E©»3HS^ 
tt. 

[M#ffll0] ff)E«K#roSro±fflail=5fe$ra3t 
L. SStit©liI«!*-b>-9-C)!8a^*XTr.y3rii. HE 
fflte#©StBrS©IS««iWI* HfcBfl-7-< 
9£&BU ff)E%39fE±S9$^#©£©@aicglt& 
sn C t \z J: o T trfcti * C fc $^18 1 1 S»* 
« 8 lcE«©E©^a!S^5io 

[000 1] 

©»ffla»Batfaia*a.i=ii-r*. 

[0002] 

[«£*©tt»j] -(file. 5*SIS£ffifflL Tilffl*f£ t 
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fflL-cWSKitf*. c<D.fc5fc{fcSlli3>»»ffl5g#a> 

[0 0 0 3] L*U 5«a#l=«fe*»S©S^a^ 

<. &&At*i&\zl,xmiti<ti*><r>X®%mU2lftO 

l=. K#(DSftlSS<D^8fa(^$ffiffl1-S«^l= 
I*. WilS#A { fi^ra^»S»*«}#L*I+*i(iJS:C.'S: 

IV 

[0 0 0 4] £t=. -m— K<Dtt*«fFf* 
[000 5] 

[«W>W»*L<fc5i:fSi$ffl] -tClt?. *36WI*. ± 
[000 6] 

*f6HI*. a— >f1><&£Kiti>Zt<DX-$&&W 

i? 3 >7)\>3>) XAXH1fiLXB.O<( b 
[0 0 0 7] CCt. *EJM>x*-$» 4***1*. Sir 

»t. i&E**-s?4i*»$»«i*i**fc»©B»*a 



[0 0 0 8] EE'f >-S>4l*»t*. flE»«0 
ff!ES8A^E9t SftSJfcS fctt L-C tf^7 -fe^x-* £ 

*«-r-i)-r>— ✓-tv^i^&'SoTfcy. mem* 
«fc5i=*y»4. 

[0 0 0 9] I5E-<>— >4fiS6?(*. StlEffiifflS 
fi©±«IElcu— tf-^-f^KBW-f'SftiSf^SiJi:, 
fiirEJE©-ti!S!fr b EW**l5jfc £8fcB L r fcf* -te^x 
$4 *-VH>*tfrt>UoXtiV. flE 
SB»#att, Iffi^ *-?;4Jft0*fflE*EX&0M 
CBMBfMb 3 « « J: 3 Ktt 9 *ft . 

[0010] *fc. frEBW^Sfift-r-sfcto. *feE 

«»tt«#*-r >-vlt8S$fc e?-t;UT-$ dSm 
tWf»^i. v^>x**>&Rtf/3rfcl*;*.xl/ 
*-ei?3>5**?<lfflLTffiFEtr^-t:;U7 : -5'6^e>Ea)3 
*7cI!tf*«£4fifrf4Xx •;/:?£. 1ftE3*7clIHS& 

[0 0 1 1 ] 

[£«a>Xtfc«>lMB] KIT. Stt1-«BB£»HLttfit 
ISU-f-7'f>yi^U-9-"CA+t->yit 

Ea>±flgai<D3*7c«2ttttffl £4 sxfi/te^a 

[oo 1 2] an*. *mmz&&fL0Bmmm&oiM 
tattmtihibmmmmttmvib'aXs 021*, bh= 
*tfc**wi=«i>so»;nssair felt* 7 -f > 

X** y«tM»W)tl:>ltif-* £4fifcf SIS 

tftot. 031*. 01iraffl$*ifc*HWlrffiSg©» 
»&SBI= te It b X t e i? a >75S-e E©±fi9 w© 
3*7C»«I=»1"6t-^ £4J5frr*S2E©x-*4l* 
*«* iSWf *fc»©t*J*7 □ ? * BT?& 6. 
[0 0 13] S1\ H1l=*1-*5U. *««©£©»* 

nEtt-nt*. sna©x-*4ia#aio. s2jb©t-* 

a-«30««il«. SfFEavea-^301*. tt«ft*(D 
Sft 1= «>: o r £0>»a»Sffi*S# * -f V * - 7 x -X >r 
-?/U20$rt- L TBIJESIiai;iB2S<0x-^ 
0, lOOlcfciS-f WESI&^SCDx-^SfiJ 
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tz l*E<0±ffl38U(D3^7C e V -fe )Ut- * - V x 

-x*-^u20£:frLT£«$tu es^tifce^-trju 
[0014] bh^***?!^ m)%<»T-$±tfL^& 

ft^$ttr^^*<. coiataiii*. a.-^/j<^7xsi2 
fiiBScD^-^^^iaioi*. ssotf^ 

•fe ;ux-$ <D±/« £&7*r * £ ? ft o X t * £ o 
[00 1 5] ®2£®m?tili* ttE*1Sa>T-*£j* 

©50, MM60, P- J 7K»»(B*1*r)» 
80frbfl|J*c**t£o 

[0016] ffii2S»-</-^«mo(*. #as«£® 

44-eo.-1fA<J£$K^-&J:9l^{i**tfc^7X«12a) 
Ti«^I«U, HE^^xS12lcJ:yS5t*ti^ 
£>T / - v-b >-9-46T7ttdi LXS.mo titWr-* £ 
±&+Zo mtoft%L%±mWt* 1ftE#5XS12<DTffl 
|::Bfeft£fcl*R(Redh G(Green), B(Blue)3fca>iI£# 
A<^W**t^J:5lwL. ffIIB>ry-^-fe>^46li, H5E 
^7Xfi12ICSW$ti^$U>X42$^LTHX*t. 

-< v * * & s*o tf ^ tt— * icsc^-r s o 

ltJlS^^-^-b^-9-461*. A/D3>/<— $r-££A/-Cl* 

c r «rE-f > — iMr >-9-46A> f>giS 
*H££»(&e$4r;Ux-*£ftlAU $fcMBB6M> 

30ice^-r^ o 

[0 0 17] *fc»HB«W»60li. 1fflEa>t?;i-$30 
bfflfE>T > £ - 7 x -X >r- L Xfc& £ ft 

oKn-^eitiffi^ajrtu wep-^soi*. mem 

± J*ffl40*<i9t«1 1 15fa \z®W}t i>&olz+Z> 0 
[0 0 18] &2£(B^-^fifc¥©100l*. &<J)±m® 

B2ai/3*#B9ftLtf. flIEm2£07 J -S±/*¥K1OO 

i*. u-*-5-r>^x*i>-*-ft^©*ai»4»i4 

4£, U>X142. &tfCCD*/~v*>^146£££3* 



ts %mmsQt. ccoa-hf£»u-;u8o. at/ccoa 

-HBB*-*190*«t;. ZZX. BTE«l»»160t3 
*7cE<0x— 9/%'Jtt150l*. &*B2i::***l«l»60 
irERcDx-^ / * 'J 8fl50£tt£( integrated) £tiTl> 

[0 0 19] mEft«»±ffl144(*. H5Kfc;H5gE0>± 

mmz u-if- ^ >r > *rr»-4- 4 u— ^ -r > » x * 

^SSC0a®^bSW$4x^*$ U>X142*^LTJ1X 

fc^£(0±®)SP(D3*5ce^-b;U^-^l^«-r§o fl 
f2-f /-v-fe>-tH46li. A/D=J>A-*-££Ar-C*lN 

[0 0 2 0] IfflES&TcEtf)^-' ?>^U»150tt, P> 
fcfi-^30^LT$«ffl)®160^bA***t^>»JfflHi^ 
dlt CTfIECCD-< * — i/-tr >-*146^ t>B&£H& b— 

[00 2 1] *fc«TEiM«I»160(i, fllJE=l>ea-^3 
0^bgiS*tl^3*7cffi(7)^?l<Sffi^«#lCC6i:TCCD 

^Ifij^fc!*^ti-Iliy*(fi)lc360ffi^l!)$^$<fc5l^ X 

^•ye>y^-^-i9oe»ifs^*ai**r^~*. »» 

U-;H80^S^ff@ y *IfiI^fcl*^«+l5l y S(pJlr360ffi 

(SJ|c360S1hHe LT 7C(DttH(w^^ cfe d l^t * Z t A<» 
^Ll>o ca)<fe9ftCCD*-h»»)U-;U80Rt;3^7C 

>r/-^±jaan4oi*. £<7)ii#^3i3^5c;i<sv7h'!7 

140<oa<DlI*fflSBBtt&t/»7^jSt»»U-;U180(D 
[0 0 2 2] fJE3>ea— ^301*. SSOf-^^^ 

y mo&jj/ztzmx.7iS.<D7--* y ^ y aiso^ b e 

lc % fitJEP>tfi-^30l*. BUElSffi-f >-^4fi8»40 

*<ia«a«i $-rsra»**i*: s»o e ^ n,?—. $ $ n 

y«tt«». 3*5c-f ^-y±*»140^KB»tfBy*fc 
tttttf B y ^IrJ lc360SEI«f «M«M * hfc3*7C7 -f 

^b«x— *t*y«»-c. Ha*tf/*fci*£o>±« 

WOB^WB^WBrtU^yyvy-riBWilflMBU* 
¥©32. Rt;/*fcl*H*»3l#«132*dt;. ®3IC^ 
•T3*7cIl«^S¥©132l*. B2lc9-rillM«lfRUA 

[0 0 2 3] UlTTM*. K2S(D J r-**rt*«100lCj: 
oT****tfc3«5ce*-te;bx-*i^6Ji<0»*fllB 
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[0 0 2 4] 04I*. 3*5c3ISISil<D-««7?fcoT. 3fc 
&<©U--tf-:fclft(laserline)T?fcy. tiXD— Oit. % 

/S<ou«$ait-r'Sfc«)<occDiitf!3tttT?fc-&. atas 

ttlcSSWlr^li-r-SCtl-^y. C(03t/S(*CCDTU 
-f-JFa-f *-*£«(« («)x£ (W)lz®&2*i. CCO 

y—yy : 5/<-(6rabber)lcJ:ya Sr^-*- 
ffi»(H(«)xH(«St))lc3E»-r*. -<Dffi»(N(«t)xM 
(J8))^«aLTCCDTH'<0-</-vffi»Q(x\ y')lc 
£»U 3tHftS^)afflLrCCDA^e)tttal£«^*^?<Dffi 
«s*£#4(>So ttffl3£aft<D3*7C«tt£»-5fcftl-. C 
COttttiMS3t**/)^-S(Oiail«l-lilti-C360ffi@fcL- 

Lfc». ttffl£a*<D+.£>£IS6£-f-S«Jtt««P(x. 

y. z)i-««-r*„ 

[0 0 2 5] ZhZmi&mLUtfZmfttM-titWt 
*itf. 1*H*£»<D-jSP(x. y. z)ic**3fel*. CCDTU 
-fU«&«Q(x\ /McttBiFti*. HftgW*ttII& 
IfttCCDtCDffiSilt-ftl-J: ySKS^tSl^x' i:j&oTgi 

A**tfcK#1&ttffiKis£II«ffiKlsM*. j&tt*^(para 
xial optics) ic<ky»a(i)ro«fc 5 
[» 1 ] 



[00 26] ^<*Dl»±0)€E«<Di5PI-J*f SC^bfl) 
fet*ffiJBs*l*«fliiSMB8£fr b (2) <D <fc 7 t> 

[82] 

s*= s~ pcosB 

[0027] c^-e, pi*. jSP<D»««»Jfcraj£frb<D 
a>sisqi*. (Jcour/xrote^fiafcfrbaiewsjBS;* 

[83] 

a ^-sl 

px sin 0 5* 

[0 0 2 8] »a(2)£8S(3mttA1-*itf. totter 
±T?0> U-Hf-ftjS<Df£»)IEKIP<!: *>S« 

[84] 

* (s'xuinff)+(«xoo9ff) (4) 

[00 29] CCT'ftbflfcpl*. «J«:ffiffl&lf J&^t> 

(Bffl£f<JfflLTl&tt:&«PjSia>(x. y. z) 6t» 
Xf"; e>^=E— S»-(D|5HeIcJ;oTCCD*- 

*aB£H«srt-*u*. aa(4)^e,tifc 

&fcM»>(x.y.z)l*. CCD*-h»Wlft(0)l5iflHie-r 
S<D-e. 3eft«*(5)$ft|fflLrl3ieLfcflS(<p)lit* 
£»£&«LT^n*&«PM(x,n. y m . ZnO^fiRfS. 
[85] 



x 

y m 

Z 



COB f 

0 
sin* 



(1) 

0 -sin* 

1 0 

0 COS 9 
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[0030] c<&<fc5fc*a-e£»&i;3&7c®«tf* 
n««ia^ai32A<j(ttT?#-5Ei=Bi-r'5i*«$0i*-r 

til*. tf-^ffiffiall Girth). E<Da^b£»£-e© 
ffiKKFoot Length). £<0aj&frbMJ4>J£ja*T?a>li 
KKInstep Length). £fl>aj&fre>BM8i4'Ei&£-e0>ffi 
SKFibular Instep Length). Eftj^bffllEMI^fi/S 
£t?<Di£KI (Anterior Foot Length). ffrKEffi^E^it 
mi2BHI14'£«*-t?<OiSHIffilB(Foot Breadth). aj&* 
b£ft(&16%£T?tt«TE*igiaLfcl6l9ffiKI(Heel B 
readth). |IItailffl)4'S^tS1rePW4'E^*-C<DIiX 
SKI (Ball Breadth). #lrW£<»ffHBli:ft«lt tfEtf* 
hS£(D«#a(Ball Flex Angle), »9i^WS<DHHffl 



i&ffli!o<B#£*i.&£<DJft#a (Medial Angle), file 

E7j*<*^s^scD(M®A<fi(o+«b«t ufs.ommn (L 

ateral Angle). £0>'M8£E<D+'bia£<»IHa>ft(Toe 
VAngle). S©aiBt£a)'t"OtatC0fffl<Oft(Toe I Angl 
e). &V/Ztz\tB.0>*%0)nUi!Zmi*T-$$>o 

[0031] *fewi-«*s©»ns8*<omi&t;m2 

£<DT-*±fi6¥8t10, 1001-1*. tfIiE=i>tf 3.-330 

t a® £*t 5 c t tfv £ *ie$i)tf- h $ ftr as 

y, |IJIElS5>)^-ht3>ea-'Sf30i:<O|yilra5ll^- 

h>r-^;i/T?fc-5'r>3-^x-X'y- 7;i>20;!)<at3 $ 
hTl^, LfcA'oT, ttroK^S/) { =J>tf 3.-330$ 
ifi|fflLr3*7cS<D©;-ffl$IS*«#*A73-r**^, £ 
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£*VT. »tR12lcK*&*ifci— *f<D£KR* G. B#£ 
tzlt^Jy U-Hf-JfctKUt* * * 5 K*B»£«44* 

144SBB**. sics»$H^A&t;/^yci*u-^- 

ftl*^-vir>-»M6. 146-e*fl«£ftfc». SOffStt 
(Dx-***'J$ff50. 150|::t&#i£*t.. 1»Efi©»«l- 

[0 0 3 2] 051*. *«W©-Stt6«i::«6ffi<D»* 

Rtf»2S(O-r-^*ne^i9:10, 1OO0£jS13±aJ!::ftB 

0, 160l=6ai"*tli. «»«60. 1601*. D-^80^fc 
l**-*190£E»LT3OtfB£6P44. 144£B£EB* 
fctt*«*M**4(S100>. 
[0 0 3 4] C<7)i§£. *»*±ffl44. 1441*. 

6. 1461*. U>X42. 142£:frLTJII#£;rtfcE#3fc<D 
@«£CCD7U^fc£a)-tr:/-*46. 146X : FC£ftr?«(S 

120) o -f >-^*j*«io, 1001*. -soEB&tf/sfc 

ttflB CUtrettBSBl:: -f >#*HB9t 

U K»**ifc**U:/X42. 142£ftLTttXU AT 
E***4xfc**CCDTU-ftt:4ffl)-te>*46. 146*^-*C 
MOTS. SUE-bV-9-46. 146iraR$*ifcAI*BaiW 

«#K£»*;h,. 3E«sttfcaft«^i*. -r*-**5 

/<- (Grabber) U J£<D W-k)l>T—$ KSEftStU 
<f>— i?£jMMO. 100i:3>bfiL— *30<t*ilia-r* 
-f >4r-^x-X*-^20*^LrmE3>tf-3.-* 

30icea**i*(si4O). 

[0 0 3 5] TOEa>tfa-*30l=»«**lTl^*lll» 

«itau**s3oar;/*fci*ii«ffla^Ri32i*, we 

s4*-r^fc^o«a$tt*-r^(si60) o 
ia*ttfc3*7cii«««f*, *M£nfl(*ttt£ftfli*tt 
»e**i4aa>*aE«^&«K**i*)*^***t. 

tt«(S180). 

[0 0 3 6] 89E^a^1«ffl*SfflL"C J 7^> 

x* v >itttf/*fci*Af istwn ^mzmm lt3 

•r^(S200) o co^»^txtcW»b^^s<i»a)tifflfii^ 
6ao>±*o»*i-»^*it«*»Mau=j:y 

(W«t«lrtM-*rafl»a(faoet) $flttt*ffiO> 



Kttfilfr b ft * =E tJI* t— ^JU * ft & C t ft<»* L o 

[0037] zo±?\zB.o)&&#<j)&mtmmiKX 
Lfc&m*. ii»E*-*i9o*fci*n--780£B«iLT 

v-tr>^46. 146*<«tt*ttB-r**V 360K*EHSLfc 

A^*flBr-r*(S220). zo^oummiz^^x^m^xs 
/*fci*aa)±«»o«Hi*«*»»**i«* 

tta#B32*td*3*5cBfl^S*«132l*. 
*f-l*S(D±ffl»a)3*ro«a$^*LTa^Slt(D^ 
EtDJ&^r-* KMffl $ ti* C £ A<T * « * 5 \zt £ (S24 
0). 

[0038] a±±atfcctfl>«k5aa<o»ai(S*a 

|cfcl>TftS-tr>-*46. 146&B-Cx-$ E 
a>»«*tHTLfctt. -tr>*46. 1460iia*^H)$1± 
^Ct*IttKLfrA<. *^a>«fe>-tr46. 146^^^— 

[0039] fss. *«wi** jMMSBfcB&ftitfl)'*? 

[0040] 

[£W<D$]!j£] J2l±-CKWLfc«fe3l=» *BBI** » 
1. BflMWMS*. »IS#3WftB»IB^M*»-e^a« 
fcttffi£«ft*f'<#T&£&f9T£. C*i|::*-3Taa>» 

B«irati«iL'c3*5Baa>»7 f -* stmt*»* 

[004 1] m2lz. SRBBrtlca<03*5c-T-**tt 

*rsfctf>f^ u— »f-^-f>si*ais#a)aiciH»i- 

4*3. R. G. B LEDHBW**, XfUttSa^tH 

[0 0 4 2] ff 3 ic. »f|4*aS8B-C^?rfiBftlWE3 
^tctP— ;uffl(Ball Girth). BB4>aA&1(IEttff4>a 
^**C0a5EffiSI(Ball Breadth). #irB$£<7>1|II$9£& 
i»<b/)<IZ^*n^S^**fl(Ball Flex Angle). «9J 
¥M ttaMMM t *« A: *<K# * *t * Wed i a 

I Angle). ai=E** < *^**afl)«ffl* < a«t l 'bfctt1" 
SOlUSft (Lateral Angle). £<D'bffii:e<B 
(7)|ffl(Dft(Toe V Angle). £(^atSi:£0«'C>«fcora 
<Bfl(Toe I Angle) «Bt^nm=ttB^BftBB^ 

[0 0 4 3] »4ir. ftyBlcRBLTBSoa^-f 

xatf3*5cao>B«T-**«*i=BS"e** as* 
♦tfca^BT 8 -* f MB ur BVi^ft 5 B« Bttf * - 

[@®COf8^ftK0J] 



(7) 



2002-1 72 104 



[03] H1lcafflSnfc**W<D-Sttfi«H=«*E<D 

»aiS»iiicfeit6xxu^ei?a>*a-cjBa)±«« 
[04] *^<o-^ffiffi(c^^£o^i(sgaicfc 
[05] *«na>-xiK0ii=ft«£a>»ai£«ft«K 
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(71) UHA 501372075 

*»RH 302-753 fv3>$ Vl£ 
^*A<tfa>;H /vJ-;Ui*7/<-h 108 
-1101 

(72) S)B®% »J- t-V> 

302-773 fv3>rt Vffi 

119-1106 



(72)S§W# *A 3>^> 

314-140 ^i>^3>^Ait 
ayyaiS 259 -fe-^ 

<0A ^>f-7/^-h 405-1603 
(72)»«# *A 

302-753 7^3>m 7 HE 
0*;Utfa>;fl /\fjU7^-h 108 
-1101 



4C038 VA04 VB14 VB16 VC01 
4F050 AA01 AA06 KA08 LA01 LA02 
NA86 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



kJ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




